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VI. CLAIMS 



What is claimed is: 
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A method of producing a mamma| having a predetermined sex comprising the steps of: 

a. collecting sperm cells from a male of a species of mammal; 

b. determining the\ex characteristic of a plurality of said sperm cells; 

c. sorting said spermVells according to the determination of their sex characteristic; 

d. establishing a sorteM artificial insemination sample having from about 10% to 
about 50% of the member of said sperm cells relative to a typical unsorted 
artificial insemination \§mpje; 

inserting said sorted a^xi^cial insemination sample into a female of said species 
of said mammal; 

f. fertilizing at least one egg within said female of said species of said mammal at 
success levels statistically comparable (p>0.1) to said typical unsorted artificial 
insemination dosage; and 

g. producing an offspring mammaKof the desired sex. 

A method of producing a mammal having\a predetermined sex as described in claim 1 
wherein said step of collecting sperm aeMs from a male of a species of mammal 
comprises the step of collecting said spejrm cells from said male of said species of said 
mammal selected from the group consi/ting of bovines and equines. 

A method of producing a mammal having a predetermined sex as described in claim 1 
or 2 wherein said steps of inserting said sorted artificial insemination sample into a 
female of said species of said mammal and fertilizing at least one egg within said female 
^of said species of s^id mammal at success levels statistically comparable (p>0.1) to the 
typical unsortejf arti^jtial insemination dosage are each accomplished in a field 
environment. 



4. AVnethod of pioducimj^mammal having a predetermined sex as described in claim 3 
wherein said steps of inserting said sorted artificial insemination sample into a female of 
said\species of said mammal and fertilizing at least one egg within said female of said 
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species otsaid mammal at success levels statistically comparable (p>0.1) to the typical 
unsorted Vo^ncial insemination dosage in a field environment comprises the steps of 
repetitive^ inserting a significant number of said sorted artificial insemination samples 
into a rfignificantjuamb^rof said females of said species of said mammal in rapid 
successionand in farm or ranch conditions. 

A method of producing a mammal having a predetermined sex as described in claim 1 
wherein said female of said /pedes of said mammal has uterine horns and wherein said 
step of inserting said soned artificial insemination sample into said female of said 
species of said mammal comprises the step of inserting said sorted artificial insemination 
sample both ipsi- and cqntra-lateral within the uterine horns of said female of said species 
of said mammal. 



A method of producing a mammal having a predetermined sex as described in claim 1 
or 2 wherein saia female of said species of said mammal has at least one uterine horn 
and wherein saip step of inserting said sorted insemination sample into said female of 
said species of said mammal comprises the step of inserting said sorted artificial 
insemination iample deep within said uterine horn. 
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7. A method Zf producing a mammal having a predetermined sex as described in claim 5 
wherein slid step of inserting said sorted artificial insemination sample into a female of 
said species. of said mammal further comprises the step of inserting said sorted artificial 
insemination sample deep within said uterine horns. 



8. A mahod of producing a mammal having a predetermined sex as described in claim 6 
wherein said step of inserting said sorted artificial insemination sample into a female of 
said/species of said mammal further comprises the step of inserting said sorted artificial 
insemination sample within said uterine horn through the use of embryo transfer 
25 \ equipment. 



/A method of producing a mammal having a predetermined sex as described in claim 7 
wherein said step of inserting said sorted insemination sample into a female of said 
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species of said mammal further comprises the step of inserting said sorted artificial 
insemination sample withjn said uterine homs through the use of embryo transfer 
equipment. 



0. A method of producing a mammal having a predetermined sex as described in claim 5 
wherein said step of inserting said sorted artificial insemination sample into a female of 
said species of safti mammal comprises the step of inserting said sorted artificial 
insemination samnle twelve hours after the time which is generally regarded as optimal 
for a single artificial insemination. 




12. 



13. 



A method of Producing a mammal having a predetermined sex as described in claim 9 
wherein saidAtep of establishing a sorted insemination sample comprises the step of 
establishing/an unfrozen sorted artificial insemination sample, wherein said step of 
sorting said/sperm cells according to the determination of their sex characteristic occurs 
at a sorting time, and wherein said step of inserting said sorted artificial insemination 
sample into a female species of said mammal occurs not later than about seventeen hours 
from sain sorting time. 



A methon of producing a mammal having a predetermined sex as described in claim 9 
wherein laid step of establishing a sorted artificial insemination sample comprises the 
step of establishing an unfrozen sorted artificial insemination sample, wherein said step 
of sortinglsaid sperm cells according to the determination of their sex characteristic 
occurs at \a sorting time, and wherein said step of inserting said sorted artificial 
insemination sample into a female species of said mammal occurs not later than about 
ten hours fr*m said sorting time. 



A method of pjroducing a mammal having a predetermined sex as described in claim 1 
wherein sai^step of determining the sex characteristic of a plurality of said sperm cells 
comprises the step of staining said sperm cells with at least about 38 micro-molar content 
ofs 



14. /A method of producing a mammal having a predetermined sex as described in claim 1 
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or 3 wherein said steps of determining the sex characteristic of a plurality of said sperm 
cells and sorting said sperm cells according to the determination of their sex characteristic 
comprise the steps of: / 

a. establishing a cell soiirce which supplies sperm cells to be sorted; 

b. chemically coordinating a sheath fluid to create a sheath fluid environment for 
said sperm cells wtfich is coordinated with both a pre-sort and a post-sort sperm 
cell fluid environment; 

c. sensing a proper™ of said sperm cells; 

d. discriminating tretween said sperm cells having a desired sex characteristic; and 

e. collecting said/sperm cells having the desired sex characteristic. 

A method of producing a mammal having a predetermined sex as described in claim 1 
wherein said steps of determining the sex characteristic of a plurality of said sperm cells 
and sorting said sperm cells according to the determination of their sex characteristic 
comprise the steps of: 

a. establishing a cell source which supplies bovine sperm cells to be sorted; 

b. e^tablialning a sheath fluid for said bovine sperm cells which contains about 2.9% 
sodium citrate; 

c. sensmg a property of said bovine sperm cells; 

d. discriminating between said bovine sperm cells having a desired sex 
characteristic; and 

e. collecting said bovine sperm cells having the desired sex characteristic. 

A method of producing a mammal having a predetermined sex as described in claim 1 
wherein said steps of determining the sex characteristic of a plurality of said sperm cells 
and sorting said sperm cells according to the determination of their sex characteristic 
comprise the steps of: 

a. establishing a cell source which supplies equine sperm cells to be sorted; 

b. establishing a sheath fluid for said equine sperm cells which contains a hepes 
buffered medium; 

c. sensing a property of said equine sperm cells; 

d. discriminating between said equine sperm cells having a desired sex 
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characteristic;! and 

e. collecting saip equine sperm cells having the desired sex characteristic. 

A method of producing a mammal having a predetermined sex as described in claim 1 
wherein said steps of determining the sex characteristic of a plurality of said sperm cells 
and sorting said sperm cells according to the determination of their sex characteristic 
comprise the steps ©f: * 

a. establishing a cell source which supplies sperm cells to be sorted; 

b. establishing a sheath fluid for said sperm cells; 

c. sensing a property of said sperm cells; 

d. discriminating between said sperm cells having a desired sex characteristic; and 

e. collecting/said sperm cells having the desired sex characteristic while cushioning 
said sperln cells from impact with a collector wherein a cushioning element 
comprise* initial collection fluid in the bottom of said collector and wherein said 
collectorfhas a configuration sufficiently large to avoid impact of said sperm cells 
with saia collector. 

A method of producing a mammal having a predetermined sex as described in claim 1 
wherein said stefos of determining the sex characteristic of a plurality of said sperm cells 
and sorting sa/d sperm cells according to the determination of their sex characteristic 
comprise the Steps of: 

a. establishing a cell source which supplies sperm cells to be sorted; 

b. establishing a sheath fluid for said sperm cells; 

c. sensing a property of said sperm cells; 

d. discriminating between said sperm cells having a desired sex characteristic; and 

e. ccilecting said sperm cells having the desired sex characteristic in a citrate 
collection fluid containing about six percent egg yolk prior to commencing said 
^tep of collecting. 

A method of producing a mammal of a desired sex as described in claim 15, 16, 17 or 18 
and further comprising the stef> of sorting said sperm cells at a rate of at least 500 sorts 
per second. 
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A method of producing a mammal having a predetermined sex as described in claim 1 
and further comprising the stop of using an ovulatory pharmaceutical to cause multiple 
eggs to be produced and whferein said step of fertilizing at least one egg within said 
female of said species of saidf mammal at success levels statistically comparable (p>0.1) 
to the typical unsorted artificial insemination dosage comprises the step of fertilizing a 
plurality of said eggs to produce multiple, embryos having a predetermined sex, wherein 
said ovulatory pharmaceutical is injected in half day increments between any of days 2 
and 18 of the estrus cyclf 

A method of producing a mammal having a predetermined sex as described in claim 20 
wherein said step of Jusing an ovulatory pharmaceutical to cause multiple eggs to be 
produced comprises true step of injecting a dosage of follicle stimulating hormone. 

A method of producing a mammal having a predetermined sex as described in claim 21 
wherein said steer of injecting said dosage of follicle stimulating hormone in 
approximately haw day increments comprises a dosage level of 6, 6, 4, 4, 2, 2, 2, and 2 
mg between days 9 and 12 inclusive of the estrus cycle and further comprising the step 
of injecting 25 afid 12.5 mg of prostaglandin F-2-alpha on the sixth and seventh dosages, 
respectively, o/said follicle stimulating hormone. 

A method of (producing a mammal having a predetermined sex as described in claim 19 
and wherein said step of determining the sex characteristic of a plurality of said sperm 
cells and saiA step of sorting said sperm cells according to the determination of their sex 
characteristic further comprising the steps of: 

a. staming sperm cells of a male mammal with at least about 38 micro-molar 
itent of stain; 

b. sorting said sperm cells of said male mammal at a rate of at least 500 sorts per 
second; and 

c. /concentrating said sorted sperm cells of said male mammal. 

A me thod of producing a mammal having a predetermined sex as described in claim 22 
wherp said step of determining the sex characteristic of a plurality of said sperm cells 
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comprises the step of staining said cells with a 38 micro-molar concentration of stain. 

A method of producing a njammal having a predetermined sex as described in claim 1 
and further comprising the/step of chemically coordinating a sheath fluid environment 
for sperm cells which is coordinated with both pre-sort and post-sort sperm cell fluid 
environments. 

A method of producing i mammal having a predetermined sex as described in claim 25 
wherein said step of cnemically coordinating a sheath fluid to create a sheath fluid 
environment for said cells which is coordinated with both a pre-sort and a post-sort cell 
fluid environments comprises the step of establishing a cell source which supplies bovine 
sperm cells and the s/ep of establishing a sheath fluid which contains about 2.9% sodium 
citrate. 

A method of producing a mammal having a predetermined sex as described in claim 25 
wherein said step of chemically coordinating a sheath fluid to create a sheath fluid 
environment for said cells which is coordinated with both a pre-sort and a post-sort cell 
fluid environment comprises the step of establishing a cell source which supplies equine 
sperm cells ani the step of establishing a sheath fluid which contains a hepes buffered 
medium. 

A method of producing a mammal having a predetermined sex as described in claim 27 
wherein saia step of sorting said sperm cells according to the determination of their sex 
characteristic further comprises the step of cushioning said cells from impact with a 
collector wherein cushioning said sperm cells comprises collecting said sperm cells into 
an initial collection fluid in the bottom of said collector and wherein said collector has 
a configuration sufficiently large to avoid impact of said sperm cells with said collector. 

A method of producing a mammal having a predetermined sex as described in claim 28 
wherein said step of cushioning said cells from impact with a collector comprises the step 
of providing a collection container having a diameter of at least fifteen millimeters. 
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An improved flow cytometer system for isolating sperm cells for producing a mammal 
according to the^method of claim 1 comprising: 



a. 
b. 



d. 

e. 
f. 



a cell source which supplies sperm cells to be analyzed by the flow cytometer; 
a sheath fluid source which creates a sheath fluid environment for said sperm 
cells; \^ 

a nozzle through which ^aid-speim^cells pass while subjected to said sheath fluid 
environment; \ 

an oscillator which acts upon said sheath fluid^as it passes through said nozzle; 
a sperm cell sensing system which responds to saijl sperm cells; 
a sorter discrimination system which actsft o sort s^d sperm cells according to the 
determination of their sex characteristic at a rate of at least 500 sorts per second; 



and 



/ 



g. a collector into which\sorted sperm (jells 
placed. 



having a desired sex characteristic are 
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An improved flow cytometer system for/isolating sperm cells for producing a mammal 
as describecl in claim 30 wherein^aid/sheath fluid source which creates a sheath fluid 
environment for said sperm cells contains citrate buffer. 



An improved flow cytometer system t^r isolating sperrr>c§UsJbr^ mammal 
as described in claim 30 wherein said sheath fluid source which creates a sheath fluid 
environment for said sperm cells contains a hepes buffered medium. 



33. An improved\lowcytopieter system for isolating sperm cells for producing a mammal 
as described in claim 32 wherein said cell source comprises equine sperm cells. 



34. An improved flow cytometer system for isolating sperm cells for producing a mammal 
as described in claim 31 wherein said cell source comprises bovine cells. 



25 35. An improved flow cytometer system for isolating sperm cells for producing a mammal 
as described in claim 34, wherein said sheath fluid source contains 2.9% sodium citrate 
buffer. 
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36. An improvedVlow cytometer system for isolating sperm cells for producing a mammal 
as described in claim 30, 31, 32, 33, 34 or 35 wherein said collector is used to provide 
a sorted artificial insemination sample having from about 10% to about 50% of the 
number of said sperm cells relative to the typical unsorted artificial insemination sample. 



5 37. An improved flow i 



ometer system-fe^solati^ cells for producing a mammal 
as described in claim^6 wherein said collector further comprises a cushioning element 
wherein said cushionLg element comprises an initiahcollection fluid in the bottom of 
said collector and wherein said collector has a configuration sufficiently large to avoid 
impact of said sperm/cells with said collector. 



10 38. An improved flow cytomefer system for isolating sperm cells for producing a mammal 
as described in'claim 37 wherein said configuration sufficiently large to avoid impact of 
said sperm c^lls with said collector comprises a collection container having a diameter 
of at least /fifteen millimeters. 
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39. A method of producing a bovine\mammal having a predetermined sex comprising the 



steps of: 
a. 



collecting bovine sperm cells from'a male of a species of bovine mammal; 
b. determining the sex charactemstic^of a plurality of said bovine sperm cells; 

t ing said bovine spernycells according to the determination of their sex 
racteristic, wherein/a sheath fluid environment for said bovine sperm cells 

X ^ \ 

contairts*about-2^% sodium citrate; 

establishing a bovine sorted artificial insemination sample having between no 
more than about one hundred thousand to no more than three hundred thousand 
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sorted bovine sperm cells; 

inserting said artificial insemination sample into a female of said species of said 
bovine mammal; \ 

fertilizing at least one egg within said female species of said bovine mammal at 
success levels of at least 50%; and 



V 



producing an offspring bovine mammal o^the desired sex. 
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A method of producing a mammal eaving a predetermined sex as described in claim 39 
wherein said step of fertilizing at lealst one egg within said female of said species of said 
bovine mammal comprises the step\of fertilizing at least one egg within said female 
species of said bovine mammal at success levels of at least 90%. 




A method of producing a mammal having^a predetermined sex as described in claim 39 
or 40 wherein said steps/) f inserting said bovine sorted artificial insemination sample 

into a female of said species ofsaid bovine minimal and fertilizing at least one egg 

/ I \\\ 

within said female oysaid species of said bovinevmmnmal at success levels of at least 



50% is accomplished in a field environment. 



A method of producing a mammal having a predetemine<i sex as described in claim 39 
wherein said steps of inserting said bovine sorted artificialjinsemination sample into said 

female of said species of said bovine mammal and fertilizing at least one egg within said 

' \ 1 1 1 

female of said species of said bovine mammal at success levels of at least 50% in a field 
environment comprises the steps of repetitively inserting7a' significant number of bovine 
sorted artificial insemination samples into a significant/ rjumber of said females of said^ 
species of said bovine 'mammal in rapid succession an^/iri farm or ranch conditions^ 

A method of producing a mammal having a predetermined sex as described in claim 39, 
40 or 41 wherein said bovine jnammal has uterine horns and wherein said step-of 



inserting said sorted bovine artificial insemination sample into said female species ofsaid 
bovine mammal comprises the step of inserting said bovine sorted artificial insemination 
sample both ipsi- and contra-lateral within the uterine horns of said bovine mammal. 

A method of producing a mammal having a predetermined sex as described in claim 39, 
40 or 4 1 wherein said bovine mammal has at least one uterine horn and wherein said step 
of inserting said sorted bovine artificial insemination sample into said female species of 
said bovine mammal comprises the step of inserting said bovine sorted artificial 
insemination sample deep within said uterine horn. 

A method of producing a mammal having a predetermined sex as described in claim 42 
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wherein said step of insertin 
female of said species of said 
bovine sorted insemination s; 



ffs 



46. A method of producing a mamrrfal having a predetermined sex as described in claim 43 

iaid^yjne„SQrted^a 
d^bovi^ mammal fii 

1 L Vrtngapi 
ie\sortec 
nammal 



5 wherein step of inserting said^yjn^SQrted^artificial insemination sample into said 

female of said species of said^bovir^ mammal flu^her comprises the step of inserting said 
bovine sorted artificial insemination sample within said uterine horn through the use of 

' 1 



embryo transfer equipment 



47. A method of producing a mammal having a predetermined sex as described in claim 44 
10 wherein step of inserting said bovine! sorted artificial insemination sample into said 



female of said/species of said bovine mammal furtherfcomprises the step of inserting said^ 

/ \ i 1 

ffi bovine sorted/artificial insemination sample within said uterine horn through the use of/ 

^ embryo transfer equipment. \ , \ 

S I \ / v . ' 

3 48. A method of producing a mammal having a*predetermined^sex^as^jcribed in claim 42 

1 5 wherein said step of inserting said bovine so artificial insemination sample into said 

y female of said species of said bovine mammarcomprises the step of inserting said bovine 

sorted artificial insemination sample twelveVours after the time which is generally 
regarded as optimal for a single bovine artificial insemination. 



\ / \ 



49. A method of producing a mammaMiaving a predetermined sex as described in claim 46 
20 wherein said step of estatJIilhing a bovine sorted artificial insemination sample comprises 

the step of establishing an unfrozen bovine artifici^insemination sample, wherein said 
step of sorting said bovine sperm cells according* to the determination of their sex 



characteristic occurs at a sorting time, and wherein\said step of inserting said bovine 

sorted artificial insemination sample into said female of said species of said bovine 

\ ... 

25 mammal occurs not later than about seventeen hours from said sorting time. 
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50. A method of producing a mammal having a predetermined sex as described in claim 46 
wherein said step of establishing a sorted insemination\ample comprises the step of 
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establishing an unfrozen sorted insemination sample, wherein said step of sorting said 
sperm cells according to the determination of their sex characteristic occurs at a sorting 
time, and wherein said step of inserting said insemination sample into a female of said 
species of said mammal occurs notuater than about ten hours from said sorting time. 

A method of producing a mammal having a predetermined sex as described in claim 1 
or 50 wherein said step of determininglthe sex characteristic of a plurality of said bovine 
sperm cells comprises the step of staining^ai^o^ine sperm cells with at least about 38 
micro-molar content of stain^ 



A method of producing^ mammal having\a predetermined sex as described in claim 39 

/ \ 1 1 

wherein said steps of determining the sex characteristic of a plurality of said bovine 

/ \ *i 

sperm cells and sorting said bovine sperm cells according to the determination of their 

7 \ i 

sex characteristic, wherein a sheath fluid ^environment for said bovine sperm cells 

contains about 2/9% sodium citrate comprise the steps of: 

/ \ /■ y 

a. establishing a cell source which supplies bovine sperm cells to be sorted; 

b. chemically coordinating said sheath flu)d environment for said bovine sperm,cells 
which is coordinated with both a pre-sort and a post-sort cell fluid environment; 

c. sensing a property of said bovine spermkells; - 

d. discriminating between said bovineAperm cells having a desired sex 
characteristic; and J ^ 

e. collectingvbovine sperm cells having said desired sex characteristic. 

A method of producing a mammal having a predetermined sex as described in claim 40 
wherein said steps of determining the sex characteristic of a plurality of said bovine 
sperm cells and sorting said bovine sperm cells according to the determination of their 
sex characteristic, wherein a sheath fluid environment for said bovine sperm cells 
contains about 2.9% sodium citrate comprise the stepsW: 

a. establishing a cell source which supplies bovine\sperm cells to be sorted; 

b. chemically coordinating said sheath fluid environment for said bovine sperm cells 
which is coordinated With both a pre-sort and a post-sort cell fluid environment; 

c. sensing a property of said bovine sperm cells; 
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d. 



e. 



discriminating between said Bovine sperm cells having a desired sex 
characteristic; and t 

collecting bovine sperm cells having said desired sex characteristic. 



A method of producing a mammal having alp redetermined sex as described in claim 39 
wherein said steps of determining the sex characteristic of a plurality of said bovine 
sperm cells and sorting said sperm cells- a^cor^ing to the determination of their sex 
characteristic ,wherein a sheath fluid environment %^ a ^ bovine sperm cells contains 
about 2.9% sodium citratec6mprise the stepsW: | \ 

ies bovine\s 



a. 
b. 
c. 
d. 

e. 



establishing a cell source which supplies bovine»sperm cells to be sorted; 
establishing saicl sheath fluid environment fol said bovine sperm cells; 
sensing a property of said bovine sperm 



/ 



sperm 



discriminating between said bovine sperm cells having a desired sex 
characteristic; and 

collecting said bovine cells having safti, desired sex characteristic while 
cushioning said bovine sperm cells fromv impact with a collector wherein a 

/ K \ y 

cushioning element comprises initial collection^fluid in the bottom of^said 
collector and wherein said collector has a cor^gurahon sufficiently large,to avoid 
; of said sperm cells with said collector. 



impact 
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A method of producing a mammal having a predetermined sex as described in claim 39 

wherein said steps of determining the sex^characteristic of a plurality of said bovine 

\ / * 

sperm cells and sorting said bovine sperm cells according to the determination of their 

sex characteristic,Nviiereir^ environment for said bovine sperm cells 

contains about 2.9% sodium citrate comprise the steps of: 

a. establishing a cell source which supplies bovine Sjperm cells to be sorted; 

b. establishing said sheath fluid environment for said bovine sperm cells; 

c. sensing a property of said bovine sperm cells; 

d. discriminating between said bovine sperm cells having a desired sex 
characteristic; and ^ 

e. collecting said bovine sperm cells having the desired sex characteristic in a citrate 
collection fluid containing about six percent egg yolktprior to commencing said 
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step of collecting. 

56. A method of producing a mammal of a desired sex as described in claim 39 and further 
comprising the step \{ sorting said bovine sperm cells at a speed of at least 500 sorts per 
second. 

5 57. A method of producing 1> mammal having a predetermined sex as described in claim 39 
and further comprising tnfe step„of using-an^ovulatory pharmaceutical to cause multiple 
eggs to be produced by said female of said species of said bovine mammal and wherein 
said step of fertilizing/at least one egg within saidjfemale of said species of said bovine 
mammal at success/levels orkt least 50% comprises the step of fertilizing a plurality of 

10 said eggs produced by said female of said species of said bovine mammal to produce 

multiple, sexed/embryos having a predetenninedjsex. 



3=y 
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frt 58. A method of producing a mammal having a predetermined sex as described in claim 57 

— / \ / \ 

y wherein said step of using an ovulatory pharmaceutical to cause multiple eggs to be 

l~ produced by said female of said species of said bovine mammal comprises the step of 

□ 15 injecting a dosage of follicle stimulating hormone a plui^rt^of times a day wherein said 

ovulatory pharmaceutical is injected in half day increments between any of days 2 and 



□ 
£3 



18 of the estrus cycle. 



59. A method of producing a mammal having a predetermined sex as described in claim 58 
wherein said step of injecting sajd dosage of follicle stimulating hormone a plurality of 
20 times a day cor^rises^t^step of injecting said follicle stimulating hormone in 

approximately half day increments at a dosage level of 6, 6, 4, 4, 2, 2, 2, and 2 mg 
between days 9 and 12 inclusive of the estrus cycle and further comprising the step of 
injecting 25 and 12.5 mg of prostaglandin F-2-alpha on the sixth and seventh dosages, 
respectively, of said follicle stimulating hormone. 



25 60. A method of producing a mammal having a predetermined sex as described in claim 56 
wherein said step of sorting said cells at a rate of at least 1200 sorts per second comprises 
operating a flow cytometer in the range of about 5 kilohertz to about 50 kilohertz. 
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A method of producing a mammal having a predetermined sex as described in claim 54 
wherein said step of cushioning said bovine sperm cells from impact with said collection 
container comprises a collection container having stream matched physical 
characteristics. 



A method of producing a mammal haying a predetermined sex as described in claim 54 
wherein said step of cushioning said bovine sperm . cetlls from impact with a collection 
container comprises the step of providing a collection sontainer having a diameter of at 



least fifteen millimeters. 



/ 



An improved flow cytometer system forysolating bovine sperm cells for producing a 

mammal according to the method of claim 39 comprising: 

/ i if 1 • 

a. a cell source which supplies bovine sperm ce ( lls to be analyzed by said flow 

cytometer/ ^ 
b a sheath fluid source which creates a sheath fluid environment for said bovine 

i \ / \ 

sperm cells which contains about 2.9% sodium citrate; 

t \ / \ 

a nozzle through which said bovine sperm /cells passswhile subjected to said 



c. 



e. 
f. 




sheath fluid environment; 

an oscillato\ which acts upon said sheath fluid as it passes through said nozzle; 
a sperm cell sensing system which responds to said bovine sperm cells; 
a sorter discrimination system which a^ts\o sort said bovine sperm cells having 
a desired sex characteristic; and 
a collector into which said bovine sperm cells having said desired sex 
characteristic are placed. 



An improved flow cytometer system for isolating bovine sperm cells as described in 
claim 63 wherein said collector is used to provide a boyine sorted artificial insemination 
sample. 



An improved flow cytometer system for isolating bovine sperm cells as described in 
claim 63 or 64 wherein said nozzle, said oscillator, said cell sensing system, and said 
sorter discrimination system are part of said flow cytometer system and wherein said 
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flow cytometer system comprises a cell sorter which sorts said bovine sperm cells at a 
rate of at least 500 sorts per second. 

An improved flow cytometer system for isolating bovine sperm cells as described in 
claim 64 wherein said sorted bovine sperm cells are used to provide bovine sperm cells 
for artificial insemination. \ 

An improved flow cytometer system for isolating bovi le sperm cells as described in 
claim 65 wherein said cell sorter sorts said bovine spermjcells to be analyzed at a rate of 
at least 1200 sorts per second. 



An improved flow cytometer system for isolating bovine sperm cells as described in 
claim 67 wherein said cell sorter operates in the range of atjout 5 kilohertz to about 50 

kilohertz. j 

i 
i 

An improved^ flow cytometer system for isolating bovine sperm cells as described in 
claim 63 wherein said collector comprises an\nitial collection fluid in the bottom of said 
collector and wherein said collector has ^configuration sufficiently large to avoid impact 

\ y 

of said sperm cells with said collector. 



An improved flow cytometer system for isolating bovine sperm cells as described in 
claim 69 wherein said collector comprises a collection container having a diameter of at 
least fifteen millimeters. 



An improved flow cytometer system for isolating\bovine sperm cells as described in 
claim 63 wherein said collector comprises a collection container having stream matched 
physical characteristics. 

An improved flow cytometer system for isolating bovine sperm cells as described in 
claim 63 wherein bovine sperm cells are stained with at\least 38 micro-molar content of 
stain. 
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An improved flow cytometeAsystem for isolating bovine sperm cells as described in 
claim 63 wherein said sheath fluid source which creates a sheath fluid environment for 
said bovine sperm cells which qpntains about 2.9% sodium citrate further comprises a 
sheath fluid environment which \s coordinated with said pre-sort and post-sort bovine 
sperm cell fluid environments. 

A method of producing a mammal Having a predetermined sex comprising the steps of: 

a. collecting equine sperm cells^from a male of a species of equine mammal; 

b. determining the sex characteqstufof a^iurality of said equine sperm cells; 

c. sorting said equine sperm cells according to^ie determination of their sex 



*t^fluid environm<Lt\f 



characteristic, wherein a sheatli fluid environmeht\for said equine sperm cells 



contains hepes buffered medium*^ 

establishing an^equine sorted artificial insemination sample having between no 
more than one million to no more t^ian twenty five million of said sorted equine 
sperm cells; 

inserting^said equine sorted insemination sample into a female of said species of 
said equine mammal; 

fertilizing at least one egg within said female of said species of said equine, 

I \ / ^ 

mammal at success levels of at least 3|% of at least 41%, oratieasr50%, and 

least 9(1%; and 

producing an offspring equine mammal of the desired sex. 



/\ 

pie into 

\ / \ . 3 

;aid female of said species of said equine,^ 



A 



A method of producing a mammal having a predetermined sex as described in claim 74 

wherein said steps of inserting said equine sorted atificial insemination sample into a 

female of said species of said equine mammal and fertilizing at least one egg within said 

\ 

female of said species of said equine mammal at success levels of at least 35% is 
accomplished in a field environment. 



A method of producing a mammal having a predetermined sex as described in claim 74 

\ 

wherein said steps of inserting said equine sorted artificial insemination sample into a 
female of said species of said equine mammal and fertilizing at least one egg within said 
female of said species of said equine mammal at success levels of at least 35% in a field 
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environment comprises theWps of repetitively inserting a significant number of equine 
sorted insemination samplesunto a significant number of females of said species of said 
equine mammal in rapid succession and in farm or ranch conditions. 

77. A method of producing a mammal having a predetermined sex as described in claim 74 
5 wherein said equine mammal has uterine homs and wherein said step of inserting said 

equine sorted artificial insemination sample into a female of said species of said equine 
mammal comprises the step of inserting said equine sorted artificial insemination sample 
both ipsi- and contra-lateral withinuhe ^uterine-horns of said equine mammal. 

78. A method of producing a mammal having a predetermined sex as described in claim 74 
10 wherein said equine mammal has atMeast one uterijie horn and wherein said step of 

inserting said equine sorted artificial insemination sample into a female species of said 

/ \ . . I 

equine mammal comprises the step of inserting said (equine insemination sample deep 

within said uterine horn. \ \ 

/ \ ■ A 1 

79. A method of producing a mammal having a\predeterminedsex as described in claim 77 
15 wherein said|step of inserting said equine sorted artificial insemination sample into a 

female species of said equine mammal further^comprises the step of inserting said equine 
sorted artificial insemination sample deep within said uterine horns. 



80. A method of producingjnnammal having a predetermined sex as described in claim 78 
wherein step of inserting at least a portio of said equine sorted artificial insemination 
20 sample into a female species of said equine mammal further comprises the step of 

inserting said equine sorted artificial insemination sample within said uterine horn 
through the use of embryo transfer equipment. 



81 . A method of producing a mammal having a predetermined sex as described in claim 79 
wherein step of inserting said equine sorted artificial insemination sample into a female 
25 species of said equine mammal further comprises the step of inserting said equine sorted 

artificial insemination sample within said uterine horn through the use of embryo transfer 
equipment. ^ 
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82. A method of producing a mammal having a predetermined sex as described in claim 77 
wherein said step of inserting said sorted artificial insemination sample into a female of 
said species of said mammal comprises the step of inserting said sorted artificial 
insemination sample twelve hours after the time which is generally regarded as optimal 

5 for a single artificial insemination. 

83. A method of producing a mammal Raving a predetermined sex as described in claim 81 
wherein said step of establishinglan equine sorted artificial insemination sample 
comprises the step of establishing an unfrozen dquine sorted artificial insemination 
sample, wherein said / step of sorting said equine sperm cells according to the 

10 determination of thei/sex characteristic occurs ax a sorting time, and wherein said step 

/ V \\ . 

of inserting said sorted equine artificial insemination sample into a female of said species 

of said equine mammal occurs not late! than about seventeen hours from said sorting 

ES time. 

;y . 

CO 

i3 84. A method of producing a mammal having a predetermined sex as described in claim 81 

15 wherein said step of establishing an equine sonfed artificial insemination sample 

p comprises the^ step of establishing an unfrozen equm& > sorted artificial insemination 

"| sample, wheiein said step of sorting saM equine spenn^n5K , ^ r iaccording to the 

determinationlof their sex characteristic occurs at a sorting time, and wherein said step 
of inserting said equine artificial insemination Sample into a female species of said equine 
20 mammal occurs\not later than about hours \rom said sorting time. 



n 



£3 




85. A method of producin^-ajnammal having a predetermined sex as described in claim 75 
wherein said step of determining the sex characteristic of a plurality of said equine sperm 
cells comprises the step of staining said equine sperm cells with at least about 38 micro- 
molar content of stain. 

25 86. A method of producing a mammal having a predetermined sex as described in claim 74 
wherein said steps of determining the sex characteristic of a plurality of said equine 
sperm cells and sorting said equine sperm cells according to the determination of their 
sex characteristic, wherein a sheath fluid environment for said equine sperm cells 
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contains hepes buffered medium comprise the steps of: 

a. establishing a cell source which supplies equine sperm cells to be sorted; 

b. chemically coordinating said sheath fluid environment for said equine sperm cells 
which is coordinated with both a pre-sort and a post-sort cell fluid environment; 

c. sensing a property of said equine sperm cells; 

d. discriminating \between said equine sperm cells having a desired sex 
characteristic; ana 

e. collecting said equipe sperm cells having the desired sex characteristic. 

A method of producing a mammal having a predetermined sex as described in claim 74 

/ \ I* 
wherein said steps o^determiftmg the sex charac teristic of a plurality of said equine 

sperm cells and sorting said equtne sperm cells according to the determination of their 

sex characteristic; wherein a sheath fluid environment for said equine sperm cells 

contains hepes buffered medium comprise the stey^ of: 

a. establishing a cell source whkh supplies eiquine sperm cells to be sorted; 

b. chemically coordinating said sheath fluid environment for said equine sperm cells 
which fs coordinated with both a pre-sort/and a post-sort cell fluid environment; 

I . V / 

c. sensing a property of said equine sperm' cells; 

i \ I \ s 

d. discriminating between said equine sperm cells haVfng a desired^sex 

characteristic; and 

e. collecting said equine sperm cells having the desired sex characteristic. 



aying a prectete 



A method of producing a mammal having a predetermined sex as described in claim 74 
wherein said steps ofV<tetenrm*ing the sex characteristic of a plurality of said equine 
sperm cells and sorting said equine sperm cells according to the determination of their 
sex characteristic, wherein a sheath fluid environment for said equine sperm cells 
contains hepes buffered medium comprise the steps of^ 

a. establishing a cell source which supplies equine sjjerm cells to be sorted; 

b. establishing a sheath fluid for said equine sperm ce^ls; 

c. sensing a property of said equine sperm cells; 

d. discriminating between said equine sperm cells\having a desired sex 
characteristic; and 
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e. collecting said equine sperm cells having the desired sex characteristic while 
cushioning said equine sperm cells from impact with a collector wherein a 
cushioning element comprises initial collection fluid in the bottom of said 
collector and wherein said collector has a configuration sufficiently large to avoid 
impact of said spernrcells with said collector. 

A method of producing a mamnial having a predetermined sex as described in claim 74 

wherein said steps of determining the sex characteristic of a plurality of said equine 

\ K . ... 

sperm cells and sorting said equine sperm cejls according to the determination of their 

sex characteristic comprise the steps ofcs \^ 

a. establishing a cell source which supplies equine sperm cells to be sorted; 

b. establishing a sheath fluidTorsaid equine sperm cells; 

/ \ / ' 

c. sensing a property of said equine sperm cells; / 

/ \ I 

d. discriminating between said equine sperm cells having a desired sex 



characteristic; and , 



e. 



collecting said equine sperm cells having the desired sex characteristic in a citrate 

/ \ A 

collection fluid containing about six percent egg yolk prior to commencing said 
step of collecting. 



A method of producing a mammal of a desired sex as described in claim-74-and-further 
comprising the step 
second. 



of sorting said equine sperm cells at a rate of at least 500 sorts per 




A method of producing a mammal having"a predetermined sex as described in claim 74 
and further comprising^e^epj>f-iismg an ovulator^pharmaceutical to cause multiple 
eggs to be produced by said female of said species of said equine mammal comprises the 
step of injecting a dosage of follicle stimulating hormone a plurality of times a day 
wherein said ovulatory pharmaceutical is injected in half day increments between any of 
days 2 and 18 of the estrus cycle. \ 



A method of producing a mammal having a predetermined sex as described in claim 91 
wherein injecting said dosage of follicle stimulating hormone^ plurality of times a day 
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comprises injecting said follicle stimulating hormone in approximately half day 
increments at a dosage level of 6, 6, 4, 4, 2, 2, 2, and 2 mg between days 9 and 12 
inclusive of the estrus cycle and wherein supplementing said dosage of follicle 
stimulating hormone with prostaglandin F-2-alpha comprises the step of injecting 25 and 
12.5 mg of prostaglandin F-2-alpna on the sixth and seventh dosages, respectively, of 
said follicle stimulating hormone. 



A method of producing a mammal having a predetermined sex as described in claim 92 
wherein said step of sorting said equineWerm cefis~af aerate greater than or equal to 500 
sorts per second comprises operating a now cytometer in the range of about 5 kilohertz 
to about 50 kilohertz. 



A method of producing a mammal having a\predetermined sex as described in claim 93 
wherein said step of ^collecting equine sperm cells^having the desired characteristic 
comprises the step of cushioning said equine*sperm ceUs from impact with a collection 
container wherein /aid step of cushioning comprises ^n initial collection fluid in the 
bottom of said collection container and wlWein said^collection container has a 
configuration sufficiently large to avoid impact^With said equiqe sperm cells. 



A method of producing a mammal having a^predetermined sex as described in claim 94 
wherein said step\pf cushioning said eqtime spemi cells from impact with a collection 
container having a'eonfiguration^ulfrciently largmo avoid impact with said equine 
sperm cells comprises the"sfepof providing a collection container having a diameter of 
at least fifteen millimeters. 



An improved flow cytometer system for isolating equine sperm cells for producing a 
mammal according to claim 74 comprising: 

a. a cell source which supplies equine sperm cells \o be analyzed by said flow 
cytometer; 

b. a sheath fluid source which creates a sheath fluid environment for said equine 
sperm cells which contains a hepes buffered medium* 

c. a nozzle through which said equine sperm cells pas£ while subjected to said 
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sheath fluid environment; 

d. an oscillator which acts upon said sheath fluid as it passes through said nozzle; 

e. a equine sperm ce^l sensing system which responds to said equine sperm cells; 

f. a sorter discrimination system which acts to sort said equine sperm cells having 
a desired sex characteristic; and 

g. a collector into wh^ch sorted equine sperm cells having said desired sex 
characteristic are placed. 




97. An improved flow cytometer system for isolating equine sperm cells for producing a 
mammal as described in claim \)6 wherein said collector is used to provide a sorted 

/ \ M 

10 artificial insemination sample having no more tha 1 25 million sorted sperm cells. 



fit 
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98. An improved flow cytometer systeki for isolating [equine sperm cells for producing a 
mammal as/described in claim 97 wherein said nozzle, oscillator, cell sensing system, and 
sorter discrimination system are part of a flow cytometer system and wherein said flow 
cytometer system comprises a cell sorted which sorts said equine sperm cells at a rate of 

15 at least 500 sorts per second. 

99. An improved flow cytometer system for isolating ^equine sperm cells"1bf"producing a 
mamnial as described in claim 98 wherein said nozzle\>scillator, cell sensing system, and 

□ sorter discrimination system are part of a flow cytometer>system and wherein said flow 

s "= cytometer system comprises a cell sorter^whi^h sorts said equine sperm cells at,a rateof 

20 at leastl 1 200 sorts per second. 

100. An improved flow cytometer>system for isolating equine sperm cells for producing a 
mammal as deseribed-in^laim 99 wherein said Collector is used to provide said sorted 
equine sperm for artificial insemination. 

1 01. An improved flow cytometer system for isolating equine sperm cells for producing a 
25 mammal as described in claim 92 wherein said cell sorter sorts said equine sperm cells 

to be analyzed at a rate of at least five hundred sorts pfer second. 
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102. 



An improved flow cytometer system for isolating equine sperm cells for producing a 
mammal as described in claimuOl wherein said cell sorter operates in a range of about 
5 kilohertz to about 50 kiloherti. 



103. An improved flow cytometer system for isolating equine sperm cells for producing a 

mammal as described in claim 99 wherein said collector comprises an initial collection 

\ ^ ^ / ]\ 

fluid in the bottom of said collectpr and^whereir\.said collector has a configuration 

slwith said collector. 



sufficiently large to avoid impact of said sperm cp 1 



\ 



104. An improved flow cytometer system for isolatir g 



10 mammal as describe/ in claim 103 wherein s 

/■' * 
container having a diameter of at least fifteen mi 



equine sperm cells for producing a 



aid Collector comprises a collection 

.11/ 

lmeters. 



105. An improved flow cytometer system for isolating/sperm cells according to their sex 



15 



U 3 - 



20 



comprising 
a. 



b. 



d. 
e. 
f. 



a cell source which supplies sperm ceHs^tc 

cally coordinated sheath fluiu sour 



analyzed by the flow cytometer; 



A 



which creates a sheath fluid 



\w 



selected to be coordinated with both 
environmeh 
s while subjecte3no-said-sheath fluid 



a chem 

environment for said sperm cells 
a pre-sott and a post-sort sperm 
a nozzle tbrough which 
environmei 

an oscillator\yhich^act4^pon said sheath fluid as it passes through said nozzle; 
a sperm cell sensing system which responds \p said cells; 
a sorter discrimination system which acts to sort said sperm cells according to 
their sex; and \ 

a collector into which said sperm cells sorted according to their sex are placed. 



25 106. An improved flow cytometer system for isolating sperm c^lls according to their sex as 
described in claim 105 wherein said collector has a collection fluid, wherein said 
collection fluid comprises a nutrient which is coordinated to balance the amount of said 
nutrient after completion of the sorting of said sperm cells. 
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107. An improved flow cytometer systemubr isolating sperm cells according to their sex as 
described in claim 105 which further comprises a collector into which said sperm cells 
having a desired characteristic are placed and which comprises a citrate collection fluid 
containing about six percent egg yolk. \ 



5 108. An improved flow cytometer system forlsolating sperm cells according to their sex as 
described in claim 105 wherein said noz&le, oscillator, cell sensing system, and sorter 
discrimination system are part of a fl^^cytomete^ and wherein said flow 

cytometer system comprises a cell sorter which sorts said.sperm cells at a rate of at least 
500 sorts per second. / ■ 



10 109. An improved flow cytometer system for isolating sperm cells according to their sex as 
described in claim 105 wherein said chemicaNy coordinated sheath fluid source which 
creates a sheath fluid environment for saiqi sperm cells \^hich is selected to be 
coordinated with both a pre-sort and a post-sort sperm cell fluidlenvironment comprises 
a citrate. 



15 110. An improved flow cytometer system for isolating|sperm cells^ccording to their sex as 
described in claim 105 or 10$ wherein said cell source compnsesKbovine sperm cells. 



111. An improved flow cytometer system^bruso^^ cells according to their sex as 
described in claim 105 wherein said cell source corrrorises equine sperm cells. 

112. An improved flow cytometer system for isolating sp&m cells according to their sex as 
20 described in claim 105 wherein said collector is us\d to provide a sorted artificial 

insemination sample. 



113. An improved flow cytometer system for isolating spermycells according to their sex as 
described in claim 112 wherein said sorted inseminatioh sample comprises a sorted 
artificial insemination sample having no more than aboutUen percent of the typical 
25 number of sperm cells provided in a typical unsorted artificial insemination dosage. 
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114. An improved flow cytometer sktem for isolating sperm cells according to their sex as 
described in claim 1 12 wherein^aid sorted artificial insemination sample comprises a 
bovine sorted insemination sample and wherein said bovine sorted artificial insemination 
sample comprises a dosage of less thanlabout five hundred thousand bovine sperm. 



U 3 

CO 
m 
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5 115. An improved flow cytometer system for isolating sperm cells according to their sex as 
described in claim 1 12 wherein-saiasorted artificial insemination sample comprises a 
bovine sorted insemination^sample and wherein said bovine sorted artificial insemination 
sample comprises a dosage of less than about three qundred thousand bovine sperm. 



116. 



10 



117. 



15 



118. 



Ldo^a 



\ 



An improved flow cytometer system for isolating sperm cells according to their sex as 
described in clainyi 12 wherein said sorted artificial/insemination sample comprises an 



[ sample and wnerei\ said^equine sorted artificial insemination 
sample comprises a dosage of less than about ten million equine sperm. 



equine sorted insemination 



An improved flow cytometer system for isolating sperm cells according to their sex as 
described in claim 112 wherein said collector \s used to p^i<ieji^s^ 
insemination sample for artificial insemination. 




An improved flow cytdr^ieter system^for isolating sperm cells according to their sex as 
described in claim 105 wherein said chemically coordinated sheath fluid source 
comprises a solution containing a hepes buffereoimedium. 



119. An improved flow cytometer system for isolating sperm cells according to their sex as 
20 described in claim 118 wherein said cell source comprises equine sperm cells. 

120. An improved flow cytometer system for isolating sperm cells according to their sex as 
described in claim 105 wherein said chemically coordinated sheath fluid source 
comprises a solution containing about 2.9% sodium citrate. 

121. An improved flow cytometer system for isolating spenA cells according to their sex as 
25 described in claim 105 wherein said collector has a cusfyfcnjng element, wherein said 
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cushioning element comprisesVnitial collection fluid in the bottom of the said collector 
and wherein said collector has ^configuration sufficiently large to avoid impact of said 
sperm cells with said collector. 

122. An improved flow cytometer system for isolating sperm cells according to their sex as 
described in claim 121 wherein sajd collector comprises a container comprising said 
cushioning element. 



123. An improved flow cytometer systenrfar isolating sperrn^cells as described in claim 122 
wherein said container comprf^eTa collection tube. 



124. An improved flow cytjemieter system for isolating sperm. cells as described in claim 123 



10 



125. 



15 



20 



wherein said colle^ibn tube is at least abojit fifteen mV limeters wide. 



A method of soiting sperm cells using a\ flow cytometer according to claim 108, 
comprising the steps of : \ / \ 

establishing a cell source which supplies sperm cell's to be sorted; 
chemically coordinating a sheath fluid^o create a sh^th fluid environment for 

said sperm cells which is coordinated with both a pre-sort and a post-sort cell« 

i v ^ 

fluid environment; 

c. sensing a property of said sperm cells! 

d. discriminating between sperm cells according to their sex; and 

e. collecting spehncells havmg'fhe desired sex characteristic. 



a. 
b. 



126. A method of sorting sperm cells as described in claim 125, wherein said step of 
chemically coordinating said collector fluid to create an ending collector fluid 
environment for said sperm cells which is coordinated with a pre-sort fluid environment. 



127. A method of sorting sperm cells as described in claim 125 wherein said step of 
25 establishing a cell source comprises the step of establishing a source of bovine sperm 

cells. 
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128. A method of sorting sperm cells as described in claim 125 wherein said step of 
establishing a cell source comprises the step of establishing a source of equine spenm 
cells. 



fU 



130. 



10 



129. A method of sorting sperm cells as described in claim 127 wherein said step of 

chemically coordinating a she^fluidT© createisheath jjluid environment for said sperm 

cells which is coordinated with both a\pre-sort and a 'post-sort cell fluid environment 

/ \ \\ 

comprises the step establishing a cell source which ^upplies bovine sperm cells to be 

sorted and establishing a sheath fluid which contains about 2.9% sodium citrate. 



A method of sorting sperm cells as described ip claj^n 128 wherein said step of 
chemically coordinating a sheath fluid to create a sheath flukl environment for said sperm 
cells which is Coordinated with both a pre-sprt^nd a post^sort cell fluid environment 



i 



comprises the step of establishing a cell source which supplies equine sperm cells to be 
sorted and establishing a sheath fluid which captains a hepes bi^ffered medium. 



hi 



131. A method of sorting sperm cells as described in claim 125 whereih^saj d step 
15 establishing a cell source comprises the^tep of providing an initial nutrient for said cells 

and further comprising, the step of providing a collection fluid nutrient for said cells and 
wherein said step of collecfingcells having the desited characteristic in a collector fluid 
comprises the step of balancing said initial nutrient afyd said collection fluid nutrient after 
the completion of said step of collecting said cells. 



20 1 32. A method of sorting sperm cells as described in claim 125 wherein said step of collecting 
cells having the desired characteristic in a collector fluid comprises the step of 
establishing a citrate collection fluid containing about\six percent egg yolk prior to 
commencing said step of collecting. 



133. A method of sorting sperm cells as described in claim\ 132 wherein said step of 
25 establishing a cell source comprises the step of establishing a source of bovine sperm 

cells. 
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134. A method of sortina sperm cells as described in claim 125 and further comprising the 
step of inseminating a mammal using a sorted insemination sample. 



135. 



fit 



a 



136. 



10 



A method of sorting speton cells as described in claim 125 further comprising the step of 
collecting sperm cells having the desired sex characteristic comprising cushioning said 
sperm cells from impact with a collector wherein cushioning said sperm cells comprises 
collecting said sperm cells into an initial collector fluid in the bottom of a collector and 
wherein said collector has a cgnfiguration sufficiently large to avoid impact of said sperm 
cells with said collector/ 



said step of collecting 




A method of sorting sperm cells as described in claim 135 wju 



said sperm cells into an initial collector fluid in the bottom of a collector and wherein said 

/ \ A 

collector has a configuration sufficiently large to avoid impact of said sperm cells with 
said collector comprises the step of\?roviding a collection 



container. 



137. A method of sorting sperm cells as described in claim'136 wherein said step of providing 
a collation container comprises providing a collection container having a diameter of at 
1 5 least /1 5 millimeters. 



138. A method of sorting sperm cells as described in claim 137 and further comprising the 
stepLf sorting said cells at a rate of at le^st\oO sorts per second. 



elk at a rate of at least 50(^sorts per seconAcomprises the step of operating a flow 



20 



139. A method of sorting sperm cells y as described iij claim 138 wherein said step of sorting 
said celi^at a rate of at least^0(1 



cytometer ^r^a^rangeof^about 5 kilohertz to about 50 kilohertz. 



140. A method of producing a sexed sperm specimen aAdescribed in claim 125 and further 
comprising the step of sorting said cells at a rate of at least 500 sorts per second. 

141. An improved flow cytometer system for isolating sperm cells comprising: 

a. a cell source which supplies sperm cells to be analyzed by the flow 
25 cytometer; 
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b. a sheath fluid source which creates a sheath fluid environment for said 
sperm cells; 

c. a nozzle through whfch said sperm cells pass while subjected to said 
sheath fluid environment; 

5 d. an oscillator which acts\upon said sheath fluid as it passes through said 

nozzle; 

e. a cell sensing system whifch responds to said sperm cells; 

f. a sorter discrimination system which acts to soit sperm cells according to 
their sex; and 

10 g. a collector having a cushioning element wherein said cushioning element 



i; 



comprises/initial collection fluid in the bottorji of the said collector and 
wherein/said collector has a configuration sufficiently large to avoid 
impact of said sperm cells with said collector. 



CO 

fU 142. An improved flow/cytometer system for isolating sperm cells as described in claim 141 




1 5 wherein said collector comprises a container. 



143. An improved flow cytometer system for isolating sperm cells as described in claim 144 
wherein said container comprises a collection tube ^ 




144. An improved flow cytometer system for isolating sperm cells as described in claim 141 
wherein said collection Jtrbejs at leasfabout fifteen millimeters wide. 



20 145. An improved flow cytometer system for isolating spernrucells as described in claim 142 
wherein said container comprises a test tube having the physical characteristics of a 
stream-matched container. 



146. A method of sorting sperm cells according to claim 141 , comprising the steps of : 
a. establishing a cell source which supplies sper^n cells to be sorted; 
25 b. establishing a sheath fluid to create a sheath fluid environment for said 

sperm cells; 
c. sensing a property of said sperm cells; 
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d. discriminating between sperm cells having according to their sex; and 

e. collecting sperm cells having the desired sex characteristic comprising the 
step of cushioning said sperm cells from impact with a collector wherein 
a cushioning element comprises initial collector fluid in the bottom of 
said collection and wherein said collector has a configuration sufficiently 
large to avoid imoact of said sperm cells with said collector. 



147. A method of sorting sperm cells as described in cliim 146 wherein said step of 
cushioning said sperm cells from impact with a collector 1 'comprises the step of providing 
a collection container. 



10 148. A method of sorting sperm cells as described in claim 1^7 wherein said step of providing 
a collection container comprises providing a collection Container having a diameter of at 
least 15 millimeters^/ 

/ 

149. A method of producing a sexed sperm specimen as describe^in claim 148 and further 
15 comprising the step of providing a sorted artificial inseminatiorhsample. ^ ^ 



t« 150. An improved flow cytometer system for isolating sperm cells comprising: 

fj a. a cell source which supplies sperm cell^ to be analyzed by the flow cytometer; 

O b. a sheath flui^Qurce_wJ^ a sheath fluid environment for said sperm 

7% cells; \ 

20 c. a nozzle through which said cells pass while subjected to said sheath fluid 

environment; ^ 

d. an oscillator which acts upon said sheath fluid as it passes through said nozzle; 

e. a sperm cell sensing system which responds to said cells; 

f. a sorter discrimination system which acts to sort sperm cells having a desired 
25 characteristic; and ^ 

g. a collector configured to avoid impact between said sperm cells and said 
collector. 

151. An improved flow cytometer system for isolating sperm cells as described in claim 150, 

62 
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wherein said collector configured to avoid impact between said sperm cells and said 
collector comprises a stream-matched container. 

152. An improved flow cytometer system for isolating sperm cells as described in claim 1 5 1 
wherein said collector configureduo avoid impact between said sperm cells and said 
collector comprises a collection tube^ having a diameter sufficiently large to avoid impact 
between said sperm cells and the inner walls of said collection tube. 



1 53. An improved flow cytometer system for isolating sojrm cells as described in claim 152 
wherein said step wherein said collection tube has a diameter of at least 15 millimeters. 



1 54. An improved flow cytometer system for isolating sperm cells as described in claims 150, 
10 154, 155 or 156 wherein said nozzle, said\oscillator, said cell sensing system, and said 



3 "« sorter discrimination system are part of a flow c^ometer system and wherein said flow 

:J / \ / \ 

|y cytometer system comprises a cell sorter which sorts ^aid sperm cells at a rate of at least 

rn / \/ 

'.z 500 sorts per second. V 

1=0 ■ / v 

5 / /\n 

^ y 155. A method of producing multiple, embryos having predetermined sex from a female 

fg 15 mammal comprising: / 

a. creating superovulation in sai^mammal to create at least two eggs-comprising-the" 
™ step of iLing an ovulator^pliarmaceutical to cause multiple eggs to be produced, 

wherein ^id^ovul^i^phannaceutical is injected in half day increments between 
any of days 2 and 18 of the estrus cycle; ^ 
20 b. determining a sex of a sperm ceil of a male mammal; 

c. sorting according to said sex of said sperm cells; 

d. inserting said sorted sperm cells into a uterus\of said female mammal after an 



f 5 ^ 



onset of estrus; and 

e. fertilizing a plurality of said eggs in said uterus to produce multiple, embryos 
25 having predetermined sex. 

156. A method of producing multiple, embryos having predetermined sex as described in 
claim 155 wherein said step for injecting said ovulatory\)harmaceutical in half day 
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increments comprises injecting\at least seven injections and further comprising the step 
of incorporating an estrus manipulation system at least on about the sixth and seventh 
injections. 

157. A method of producing multiple, Wnbryos having predetermined sex as described in 
claim 156 wherein inserting said sorted sperm cells into said uterus comprises inserting 
said sperm cells into both uterine horns of said uterus. 
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A method of producing multiple, wnbryos having predetermined sex as described in 
claim 157 wherein inserting into both uterine horns comprises inserting said sperm cells 



A 



A method of producing multiple, embryos^having pred termined sex as described in 
claim 1 55 wherein said step of using an ovulatory pharml seutical to cause multiple eggs 
to be produced comprises the step of injecting a dosage |>f\bllicle stimulating hormone 
a plurality of times a/day. 



approximately between 20 to 24 hours inclusive after sai 1 onset of said estrus. 



A method of producing multiple, embryos having predetermined^sQX as described in 
claim 159 wherein s'aid step of creating superovulation in said mammal to create at least 
two eggs further comprises the step of incorporating an estrus manipulation system 
comprising the step of supplementing said dosa'ge\of follicle stimulant hormone with 
prostaglandin F-2-Jlpha. 





161. A method of producing multiple, embrvos having predetermined sex as described in 



claim 160 wherein injec^&saiddps^ge of follicle stimulating hormone a plurality of 
times a day comprises injecting said follicle stimulating hormone in approximately half 
day increments at a dosage level of 6, 6, 4, 4, 2, 2, 2, anc^2 mg between days 9 and 12 
inclusive of the estrus cycle and wherein supplementing said dosage of follicle 
stimulating hormone with prostaglandin F-2-alpha comprises^he step of injecting 25 and 
12.5 mg of prostaglandin F-2-alpha on the sixth and seventh dosages, respectively, of 
said follicle stimulating hormone. 
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162. A method of producing multiple, embryos having predetermined sex as described in 
claim 1 55 and further comprising the steps of: 

a. staining sperm cells of a male mammal^ using 38 micro-molar stain; 

b. sorting according to said^ex of sa\d pperm cells at a rate of at least 500 sorts per 
second; and / 

c. concentrating said sorted sperm ce 



163. 




A method of producing multiple, embryos haying predetermined sexjis'described in 
claim 155 wherein inserting\said soyted \spermM;ells_coijiprises using a sorted 
insemination sample. 
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10 164. A method of producing multiple, embryos having predetermined sex as described in 
claim 162 wherein inserting said sorted sperm cells comprises using a sorted 
insemination sample. 
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